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INTRODUCTION

The Tiros III Data Reduction Program was written by Robert Hite,
Morris Frankel and George Martin at the Weather Bureau's Meteorological
Satellite Laboratory. The documentation of the program was prepared at
the National Aeronautics and Space Administration's Goddard Space Flight
Center by Lena Fried.
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DEFINITIONS

SWATH: A set of earth viewing responses.

JULIAN TIME: Time elapsed since zero hour at Greenwich on launch day.
Redefined every 100 days.

THRESHOLD OR CRITICAL VALUE: An arbitrary value of an IR response
below which it is assumed that both sensors are viewing space.

One sensor is viewing earth when the measured radiation exceeds
threshold.

DOWNWARD MODE: The satellite is within a region such that either the wall
or floor side of the radiometer faces earth exclusively for at
least one complete spin revolution.

ALTERNATING MODE: The satellite is positioned such that either the wall
or floor side of the radiometer, or both, views earth and sky
in one revolution,

NADIR ANGLE: The angle measured at the intersection point at the satellite
between some specified line and the local vertical.

OPTICAL AXIS (N.A.): The ray perpendicular to the image plane passing
through the lens nodal points.

SPIN AXIS POINT (SAP): The point of intersection with the earth's surface of
the satellite spin axis vector after that vector has been translated
parallel to itself to an origin at the earth's center.

SUBSATELLITE POINT (SSP): Intersection of the local vertical passing through
the satellite with the earth's surface.



PROGRAM SUMMARY
PART 1

The primary function of Part 1 is to set up the input data which consist of
the Radiation Digital tape (B4), an Orbital tape (A4) and a documentation card.

On the Radiation Input tape (IR) one file contains the data from one orbit.

The file is divided into records consisting of 4096* 2 words. The first record
of a file on this tape is a BCD documentation record. This record must be
present. The Analog to Digital converter puts six one's (111111) at the beginning
of the tape in front of the first file of data for identification.

The documentation card contains all the quantities appearing in the IR
documentation record plus some others. A cross checi is made between the
parameters on the card corresponding to those on the tape and a count kept of
the number of disagreements. In any case, the card data is used.

As part of the input, the program is given the exact time of interrogation of
the satellite and the data sampling frequency. Knowing this the start time of
the file can be computed by counting the number of IR data points on the tape until
the end of file code is reached. In doing this the program skips over TV, SS and
EOR codes. The start time is about 90 minutes earlier than the interrogation
time,

Once the time spanned by the orbit is known the orbit tape is searched for
data corresponding to the same time interval. If the corresponding time cannot
be found the program will halt after printing a message calling for either an
earlier or later orbital tape. When the proper time interval is found, the program
will read in 105 records (105 minutes) of the orbit tape and use this to construct
tables of latitude of the subsatellite point, longitude of the subsatellite point,
height of satellite, right ascension and declination of the spin axis point and

nadir angle of the TV camera at minute intervals,



PART 2

A. Processing the IR Tape

As the satellite moves in its orbit the two radiometer sensors can be
positioned relative to the earth in one of four ways:

1. One sensor views earth continuously for one or more revolutions
while the other only views space (downward mode).

2. One sensor can view both earth and sky in one revolution while
the other only views space (alternating mode 1).

3. Both sensors can view space.

4, Both sensors alternately view earth and sky in one revolution
(alternating mode 2).
When going through the other half of the orbit the functions of the sensors are
reversed. (See flow chart of Subroutine DIRECT).

The IR tape is scanned for a data word which exceeds threshold. It is
assumed that both sensors are viewing space when a word is below threshold.
(TV and SS tables are set up in the process but at present they are not used).
Using this as the starting point of the swath the program counts ahead the
number of consecutive data points greater than threshold. This is the first
count. If it is greater than three times the number of IR responses / revolution
(ZETA) it is used as the swath count. If it is less than 3*ZETA, the swath count
is set equal to the second count. This includes points less than critical value
and stops when three consecutive such points are encountered.

A swath with fewer than 3 responses is discarded. If it has more than three
the radiometer's direction and sensor being used are determined. However, a
swath with more than three but fewer than eleven responses will also be
discarded after this is done,

When a swath with more than 11 responses has been found and the sensor and
direction determined the swath count is compared with theoretical size. If the
difference is more than 25% and this is an alternating mode the data for this

swath will be placed on the FMRT with negative signs.
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In the event that the first swath is in an alternating mode but no previous
responses have been below threshold, the program skips over data points
until at least one such point is found. The next point exceeding threshold
is now considered to be the beginning of the swath.

If the first swath is in the downward mode and no previous responses have been
below threshold the swath is adjusted to contain an integral number of spin
revolutions. |

Once the starting point of the swath is decided, a test is made to see
whether or not the point viewed is on earth. If it isn't the search for a good
data point continues. If it is on earth the first data record of the swath is
prepared and the data point is analyzed in terms of the energy measured by
the five channels of the radiometer. The next four points are assumed to be
on earth. They are also analyzed but only the alternating modes compare
them with the critical value. If they are below threshold they are stored as
negative values on the FMRT.

This process is repeated testing every fifth point's position on earth. Every
minute, regardless of the position within the swath a new record is started.
The swath ends under either one of these conditions:

a. A point is found to be off the earth after a good point is found.

b. The number of points output for this swath are greater than or equal to
ZETA.

c. The swath count, which is decreased by one for each output point, is
equal to zero,

The end of swath procedure consists of finding the minimum nadir angle for
the swath just completed along with the latitude and longitude of the point on earth
being viewed when this nadir angle occured.

The IR data is then searched for the beginning of the next swath.

B. Producing the RBinary Final Meterological Radiation Tape

The FMRT is written as the IR tape is being analyzed. Its format is
described below.

First, the documentation record of the FMRT gives the pertinent information
for the orbit such as start time, end time, satellite spin, data sampling frequency,

orbit number and a code indicating which ground station interrogated the satellite.
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Each succeeding record on the FMRT covers approximately one minute of
orbit time. The first five words of a record define the following for the
start time of the record, to:

a. Greenwich Hour Angle (GHA) of sun

b. Declination of sun

c. T, and Te’ radiometer and electronics' temperature

d. Satellite height

e. Latitude and longitude of SSP

Words 6 to 24 form a block which is repeated within the record any number
of times until the minute is up,

Word 6: t;, the number of seconds past t, when an earth viewing response
is detected and every 5th response thereafter.

Word 6 to Word 9 give for t;: latitude SSP, longitude SSP, latitude of viewed
point, longitude of viewed point, nadir angle of optic axis, azimuth of optic axis.
Word 10 to Word 12; The energy measured by the 5 radiometer channels at t-
Word 13 to Word 24: Four successive data samples following the sample taken

at tl.

When the data has reached a point 60 seconds past t, the end of record code
is placed in the 3rd word of the last response and a new record is begun,

If an end of swath occurs before a minute is up the data continues to be output
as before; after the end of swath code, the minimum nadir angle of the swath
and its associated latitude and longitude are written.

When the end of file code word on the IR tape is sensed or the end of tape
mark is encountered on the IR tape the program ends the current record on the
FMRT and then places an end of file gap on the output tape. The program writes
a diagnostic summary of the orbit and then either halts or goes on to the next -

file depending on a sense switch setting.

C. The BCD Diagnostic Tape

A record is kept of pertinent quantities as an aid in analyzing the data
processed for each orbit. The format and contents of the diagnostic tape can
best be seen by referring to the subroutines HEADB3, ERROR, DTAIL2, DTAILS,
DTAIL4 and SUMMARY and the table of Diagnostic Counters.



EVAA0H g1
*auInoIgns

YoYU d 3uisn ¢ g adel uo sarouedardsIp Jo I3qUINU pUe 1XGUNU JIGIO N0 WL /]

*sarouedsxosip Jo yoeal doay ‘91

*sannuenb pieo erep M sannuenb prossx uonguswmoop Y sxedwon *gl
*ND0AX ‘3unod AouedaIdsip UOTIBRJUSWINDOP 9ZITRNIIU] ° [ [~ ¢V MNDTHD

“ADHHD 01 0D "¢

*3pnINIe 918[31100 03 Pasn aq Ued (H IO g) [SUUBRYD YOIym 938 01 YoayD 7l

*SI3YI0 1BOYY SSIIPPE 01 JUSWDIIBP woxy szaqumnu *id pax1y Ymys {1
‘pIed eyep peay ‘0l [-MDHHD EHVIV

"CIVIVOI0D 6

*sannuenb ow) ur spucoas o3 soasIiw aSueyy g

*sannuenb oy Jo swos jeoy pue Axreurq 01 vlep (DY ISAUCY °/
‘PIOJ3I uonEIUWINOOp (DY YI Peay °9 CHVIV vvv

‘VVV 0100 °g

*sannuenb jeoyy pue ade;
Uo EJEP JO SWII puUs pue 11ers ULl p1odax uonEIudUMOOCp adel [¥IIqIo peay ° ¥
*0 =198 (IS) SI01eJIpPUI ISUDS ¢
v *0000000000LE - ST pPI0J9x

Tenmu] - (umop 1o dn JMS) peax jou Aewr 10 Aewr ade], YI U0 p10oaI [EOIIU] ‘g
_ > *£31susp mof[ 1as pue sadey puImoy | I-vvv NIDAd
oL wox

1 LYVd



g0310D "6C
*(¥4) ade], ¥I uo 311y suo adedsyoeg ‘o .
*MIDOTD “DAD0TO ‘WADOTO dnies °q
"awin 1xels 03 10adsax yum sanijuenb swiy orseq dn 19s [ g4y Buisn e
"LsdY
awIr} 1Iel1s aq 01 uaea st jurtod el 38 JWIL JO anjeA ayl ‘paydeax st JOH Ue Usypm 87
"€ V 031 03 pue [=] 31iq IS 19S'ALOL 21983
ur pauuedss prooax snoraaid woxy m.H. pue o.H. 9I03s payoeal SI YIew YO Ue UdYM /7
‘uoneSo1Iajul Jo awWr 0)
198 Ajreniut st FNLL 3194M ‘ONLL - HWLL= TLL PIOM BIED 9[qeasn Yoes 104 ‘97
"spIom S pue AL Ay gz
"PI0J33I Y] JO SPIOM BIED SUIWEXY “§¢ -4 1y

‘0z dais 01 yorq 09 ‘g7
‘ : ‘1139 IS 1S 'T¢
‘0319 *Aouanbaxy Suridwes wlep suyaqg p
"ONLL ‘soidwes usamiaq ‘EmEo.HoE awm auyxq ‘o
VADO0T10 = ‘HINLL = ‘LHJY £Ep 2 SBQ WOIJ SPUOIIS Jo YUeq € 318dI) 'q
Avag £ep aseqouyaq e
* UO1IB80IIIIUT JO WY I0 QW] pUd
03 30adsax yum sannuendb swn oiseq dn 19s (sung 3s1y Y3 ST I SB) 0=1 QIS ‘I
* 10119 Atxed
sidsooe wexdoxd ay], ‘sawnl ¢ pI109a1 a1 peax 03 Suridwane sUBSW 1T J1 USAD ‘U0
s1Y31] o9y ade1 ou axe 219Y3 aIns ayew o3 Surkxl I31e 7]V 03 08 1=139ISH ‘0T
"pI10221 elep adel uonjeiper e peay ¢l +1v eV



pasniou - 4gns 4 ‘39

o18uy 1ipeN °J
o
UoneUIX] ‘a3
uolsuadasY /Iy ‘p
W3sy o
spmyi8uo ‘q
spmine] ‘e
"sa[qel dn j9s e1ep [®31q10 SISy ‘1§
*pPI0221 3Yy3 ul vlep ayy
BurAJuapt SWI SY) ST YOIYm PIOJSI YOBS U SPIOM 93113 18] 943 1e0yj (Y LVQO UI ST BIRq ‘0%
"40d 10 ¥o9Yyd ades oYM e18p [MIQIO JO SPIODI GO PeSY °6€ 01+a.rLad O
6D 010D °g¢
“IDOTO 1enboa s1 pros91 381y
a3 Jo awny ay3 ey os pauonrsod st ades (earqro ayy [13un sdays anoqe oyl jeaday /¢
"Sp1023x1 6eHT1 dmis ‘0=¢ QIS °q
"0 =¢ 31q IS 198 pue drys 03 spiom oy andwod ‘|=¢ NG IS JT ‘E
‘saun} adwyy
1e11qx0 a3 uo Surpuadap SpIom Jo Isqunu pajemored e drys ‘oax8e 1,uop Ao J1 ‘9¢
"adel Y1 Jo saum xers poandwod YPIm aredwiony -gg
sauanuenb umo,c ‘PI023I dﬁﬁno jo Butuur8aq woxy owmn peay ‘g
‘T=€3q IS PSS ‘¢¢ I-60 ox
‘D003 ‘st cze
‘o8essow aerxdoxdde yiim ey Jou jy - 1€
“Teaxaut swm xadoxd ayy sueds adey [e31qI0 st I2YIayM auIuLIalap
‘awn pus pue sw 11eIs 2dw1 [WIIGIO pue QDO pue DIDO0TD sswn paandwos Suisn “o¢ 1-0 g



10

(O 11eD) Z11eJ 01 0D ‘S¥
‘wrei8oxd Jo | 11eg aZIERNU] “HP
'€Q0D4a pue zaodad
‘1 dOOEd UT EIEp [EIIGIO JO PIOJSI ISITY SY) YIIM Pareroosse swn o dn 198 ¢
*31qe3 apn1iSuo] Ul S21IMNUIIWOISTP AU® N0 YPoOWS “Zp



dpO 030D °8
+s8urlas ¢MS pue ZMS Aq pauxarod sadel ndino uo pIodal uoniezusumoop 4dop £

11

$1 pIOM dod.LsdD ‘4

£ pIom NdOD °3

21 pIom d4dao °¥

I pxom NIdSD °?

01 PIOM 03 [ PIOM _ DASD ‘NIND ‘Y4HD ‘AvdD °P
9 PIOMm 0] ¢ pIOM SSd¥ ‘NSAY ‘HSAY ‘dsd¥ "9
C pIOMm ¥AD ‘AdD ‘OND ‘9

[ pIOM 4349Q °®

‘HLIYM I3pngq
indino oyl ur LYW 243 JO pPIOO3I JusuInoop paom 1 oyl dn ayew yoiym sonnuenb ayy soeyd *9

*poasoad 03 wexdoxd osned [[1m uonng 3xeas Juissaoxg ‘Aerop pawwexdoxad - 1feH G

1-d¥D |19
pPI022Y Juawinoo(] LN - Z Uo11oog

‘1OD010D °F

*‘YIQVN 2uninoxgns 3uisn gy LyN amdwodssy °¢

*sanfeA asay) PIM gv.LVY pue gVLDAQ aoe[dey ¢

‘19 01 03 asImIallo

‘UHOTIBUITISP PUE UOISUSOSE JYIII I0] SON[eA 91BUIII[e SUTUILIU0d pIBO B PEAI | VIOI I ‘I
-1 9]
oL woxg

e opmany dn 198 - 1 Uo11099

¢ 1LYvd



12

HDLVM =C HDLVM °'S935 0% ‘98 7 HOLVM JI
"HAVAd=AvAd ‘00% ‘98 - HOLVM=Z HOLVM ‘(Aep1) °s29s 00F ‘98 T HOLVM JI

(I=OHY) Ppied Elep 3yl woijy 10 (Q=0OHY)
gV.LLL aunnoxgns 3ursn a[qel & WOIJ pI023I 18y} I0] o.b pue o,ﬁ ayel 1aa1a OHY Buturwexs Ag

*pI0%31 uonjguawmoop ay3 Surddpys adey Y ays woi] p1odax e peay
‘=019 IS ‘1=6 31q IS 198

"YIBMS 33 Ul SPIOM BIED JO JaqUnU a3 (O=x.LOLVA
*I3JUNOD PIOM IOSUIS UNG  (O=Y.LDSS

©I9]Un0d pIom AL (O=dLDAL
*Ia3umod pI0dalX O"&PUM

® 8 0 o

:SI3JUNO0D IZI[eNIIU]

*Z 01 1enba HILYVH 10J 9pod

12y1Iuap] 19§ "VLIZ sunnoiqns 3uisn uonnjoaax xad sasuodsal Y[ Jo Isqumu oy} ‘V.IHZ Puld
("3d 'y ‘i 'xg) saidwes usamiaq JWDWAIOUS dWIl ONLL ‘XONLL

"onutwt usAd 1sed soas id ‘X3 ‘GIDOTD - IADOTID="TVIA

(*s098) aInUTW U3AS ISI[IED 0] dWIN IBIS ‘©IDOTOHOLVM

(*8995) sum 1EIs EXD ‘OJD0TO=dNWILL

s 8 0 ©

1S9NJeA W) OISBQ SUIWIIIO(]
"aunnoiqns ¢gqvaH Sutsn ‘ade) indino gog au ‘gg uo Surpeay arIpm

“€)EPp 10J IaJInq FLIYM 183D

a1y jo SuuuSaq 1 SZI[ENIU] - ¢ UONIZIS

A

91
¢l

R4l

€1

1

n

01

6

¢4+LD

d¥d



13

*3uryoIEBIS SNUIIUOD pUBR IPOD VO 10 SS ‘AL I0J 1831 ()=pLoMm BIEP JO GE G J] 'GT

*S01aZ [[e 21® 18yl spiom dINS “§Z

*SpIoM BIEp 91qEash 10} V. ILVQY I9JIng Y[ SuUtwWexsyg ‘¢z

SpPIOM ®1B( Y] I0J YOIESS - G UONIDG

OTALS;

‘800D "TT

*VVHO aunnoiqns 3uisn sa11y VHO aUTWIazag ‘[

‘pI0d21 YN 9Yl JO SPIOM IATJ 1SITJ 33 SB Iajng

ALIYM a3 ut paoserd axe © o.r pue mh. ‘9InuUIW 1S2IEB3U 3Y3 03 SUIN} URI[N[ a3 S® [[9M SB ‘9Say]

dss apnatduo]

dss spminie]
aaifares jo wydoy
ung Jo uoneuI[oa(
uns jo VHO °

® O O T «

‘puyy 03 swmn uoliejodrdjur 3|3 se pasn ST ZHOLVM 02

"UNLLHD 4q spuooes pue sanurw ‘Inoy ‘Aep uerpmnf o3 *soas Woij Pa3I9Au0D ST ZHOLVM 61

p1023Y Ble(Q MaN ® 104 Sutpesy dn 19§ - § UOII0Sg

[-8D

ViD

VLD 010D 81



14

*ZTULDX USWaIoUT 031 9VOIH 03 03 1:9 31q IS pue 091 319 IS JI
‘y3res Uo ST pamara jutod xayloym 99s 01 [ 01 08 197 31q IS JI

"0=01 219 IS 19§

Pa10919(] Uaag sey PIOYSaIYL a0\ @suodsay V - £ UOTIDAG

1€

1-V¥H

*¥Od 031 3uto3 axojaq pajutxd ST 3109330 eyl 03 a3essaw ©

(1=01 319 IG) aInuIU | I0J PIOYSIIYI MO[aq paurewal eyep oy JI “(werdoxd p1ooa1 jo pus) YOI
03 08 pue FWLL pue TVIQ @sea1out (passed sey ajnurw sauo) (09 < TVIQ JI 8O 01 03 pue
(ONILL+3WLL*JWLL) FWLL Pue (XONLL+TVIQ ="TVIKJ) "TVIQ 3seaxdut ‘09% TvId J1

"0 =91 ‘9 ‘g S11Iq IS 198 P[OUSaI MOT2qsT asuodsal J °q

*$H 03 03 pioysaiyy aAoqe st asuodsax Jj ‘e

‘FAYD anjea (PIoysaryl) [eO1ILID YIIm asuodsax axedwo)

"pIom I8P JO £Z-1Z S31q Yordun :p TANVHD °'q
"pIom EI®P JO £]- £ 811q Yoedun :z TANVHD “®
*LTVH °IOLI3 Ue 8T 215\ § 10 7 ISISU ST TANVHD JI *TANVHD ¥9°uD

*(wexBoxd a1y jo pus) JOH 03 08 LLLLLLLLLLLL/ ST PIOM J]

anTeA [EORIID MIM PIOM EIBQ 31qeasn I a1edwio) - 9 Uor10ag

0¢€

6T

‘8¢

LT

I-vH

*H 0108 ‘1€ 11q J1

*¥.LDY Ul I3qWNU PIOJ3X JO JUMOD
doay -°1 pue °p dn 398 fy1vQy om prooex ixou peay - ¢ [0L0L0LOLOL/ - 3P0 YOF *9

*¥.LDSS ut 3unod Surdoay anunuoo [[nJ ST a[qel a3 uaym
- ANgSS U ‘A"1ASSD - FNLL 9suodsax ST} JO W 1 9IS - TSTSTSTSTSTS/ - 3Pod2 SS 'q

*YILOAL Ut 1unoo Surdaa)y anuniuod ng [[nJ ST I[qE] S UdYM
Burzols doig “JANGAL UT ‘A7TAALD - INLL ‘oWIl Po1eId0sse s)1 pue Blep uornjosal
MO] SUTEIUOD YOTYM 3p0d Y3 SUIMOT[0] PIOM 33 DI0IS - 999999999999/ - aPOd AL “®

"9t



*GH 01 08 pue z 1 SH.L UT 1UNOD YIBMS 2101 “G¥
0 "VOIH 01 08 11 01 [enbo 10 ueyl 1518913 ST 1UNOD asuodsar JI ‘¥

. *103¥Id 4q padueyd
oq Aewl ¢ ‘g ‘£ SNQ IS " LOAYIA 2uninoxqns SUISn MSIA JO UOI1D2IIP PUE JOSUSS SUTWINIRT °€F
"0%6 ‘8 ‘LSNQISIS ‘¥

1-SH OIH
sasuodsay £ Uey], aIo]N SeH yiemg - § UOIIdag

‘8§D 010D “T¥
*¥Od 03108 (09 ¢ TVIQ) dn senutw eI "OF
*0=07 Pue 9 83Iq [S 19S " 6€
7 TIV.1d Bursn papxeosip 3uraq ST (AeMs 181 JUSWANEIS ULIJ °§E

, "pIOMm EYEp Y] d1qeasn Yoes 10§ FWIL pue TVIQ
JUSWAIOU] *S9p0d YOH PU® SS ‘AL Jo yoem Burdasy armym ZI1SHL = SpIom Y Jo xaqumnu e doyg ° /¢

H¥H V#H
gsosuodsay Ino, Uyl Iamdd YIIm SYIBMG PIedSY] - § UOTIDag

*Z LSA.L ut 3unod asuodsar Yitm VHH 03 0O "9¢
0TH 031 08 €CUILDOLVA 1 “S¢

*(ZAVAHV aunnoxgns 3ursn) pioysaryl molaq 331 1sed yrems ay3 ur

sosuodsar jo 1aqumu Y ST ZLONOJ 2I24m ‘ZLONOCO=YLILVA ‘VLIZ «€ 7 LLONDQ JI
LLONOG =MLOLVA ‘V1HZ «ECLLONOQ I ‘%€

*(QVHHV aunnoxqns wEmsv yrems sTyy ur sasuodsax jo Jaquuinu 3y - LLONOA P
‘aWin STY3 I® III[[33ES JO *V°N PUB IY31aH °o

DASNOA ‘NIANOA “YHNOA ‘AVANOQ 0IUT UMOpP UYOIq W] JUSIIND - JWILL °q
PIOUSaIy] 2A0(E PIOM BIED JUSIIND JO SSaIPPE - QYadgv e

pems jo Jutuuidaq 10y AEMOTED "0 <9 G IS ‘0=91 31q IS

B33



16

*3au0 Aq ZTY.LOX I23UN0D O13souderp JUSWSIOU] ° gg
*1°9q IS 39S LS
*HJWLL Pue TVIQ USWIIdU] *9g
*ZZH 03 08 (0 =G 31q IS) PIOYSIIYI MO[Rq U29q SBY PIOM BIEP Snolaaxd auo Iseay 3e JI *Gg
*TH 03 08 (1=, 31q IS) SpOWI PIEMUMOD U3 ST ST JI “4%
_ I-TH 9VOTH
Sumunuon s10Jog PIOYSIIY]L Molog Isuodsay € SY99S Pemg Suneursify - Z1 Uondag
"9VOIH 01 0D "€§
*1=0Z 319 IS
398 %cz uey axow Aq ISqUUNU [ESNII03YL 3 Eo.d sI57Tp sasuodsal Jo xaquunu [en3de 9yl JI °ZS
* VINOIS 2utnoxqns 3uif[ed usym pasn sI “V°N a3 jo juswaiddns
a1p (1 =8 31q IS) YRxes ayy Surmala ST apIs [TeM o1 JI ° VINOIS 9218 [pems [eonaroayy aindwop - [g .
. ‘ , SVOIH VOIH
I Teq], XI33BaI9) JUNOD YIBMG - [[ UOTIDag
‘89 0109 ‘0§
*¥0d 0108 09 < IVIA I " 6%
‘0*QZ PU® 9 8I1q [S 39S ‘8%
‘ZTIvV1a usa_ POpIedSIp Bulq ST (pEMS 81 JUSWSIBIS WL “ L§
EO? 88 0.—9.&0&5 :UNU HO.« mé ﬁg JSQ uﬂOENHOﬁH
*sapod YOd vﬁ SS ‘AL Jo yoexy Burdasy a11ym gL SH.L~ SPIOM Y] JO Taqumu e diys 9y
D6H SH

- 11 Ue) Iama Inq sosuodsay £ UeYl SIOW IPTM SIBMG PIBOSK] - O] UOIID9G



(#€[ 01 03 (0 =£ 119 IS) spouwl 1rUIANY

‘gf 0108 (1 =L 11q [S) opow premumod -I[L
> sotay VHD °9
BIswed JOo ‘V°'N P
JVs jo ‘3uof pue ‘3ef "D
dSS Jo *8uof pue “3e] °q
a11[[23es jo ydray ‘e
308 NLL JO 9NfeA JUSIIND Yl 104 ‘(0L
9+ ¢l {
jutod STLL X0 siajpwelrd pulg - GJ UOIId3S
‘{0109 ‘69
‘1=931q 1SS °89
CTH {TH
$1 uonO3g
*TTHO010D L9
*¥Od 010309 ¢ TVIA I "99
- (SLONOQ) paddris sasuodsaz jo xaqumu dy3 Ino utd 03 VLA 8D "S9
*1=Z21319 IS 3®S "¥9
‘paddis paiom e3ep
yoes 10j pojuswiaIoul axe JWLL Pue TVIQ ~SUORRJOAAI uids jo 1equmnu Jexdajul U SUTEIUOD
yIEMS 21 JO IOPUTEWIDI 3P 1Byl OS PIISN(pe ST SpOWl PIBMUMOD 313 JO qutod Sumxeis ayl "€9
-7zH 01 08 (1571 319 IS) V.LAZ Wi paxeduiod usaq Apeai[e SeY JUN0O [REMS 33 JI *Z9
*ZZH 03 03 pioysaIys mofaq Usaq sey jutod sty 03 dn pazayunoous ssuodsax auo IseI[ 1B JI 19
‘0=023qISS 09
1-TTtH ITHH

SPON pIemumo(] W wEom Surireig 1sn{py - €1 Uondag

"gH V1 09

68



18

0 stxe ondo jo pnwize 6

stxe ondo jo *V°'N -3d pamata - 3Buoj 8

-3d pamaia ‘e[ dss ‘8uog L

dss "1el TvIid 9
SS21ppV WDWDINA(] pIom

*WILLS ‘swr 11e1s ST awn
JO aN[EA JWSIIND Y], ‘Ioyng ALIYM 9 ul pased axe p1oodx LYWA 3W JO 6 - 9 SPIOM “¥/

1-veul otl
(AIBF UO ST POMIIA JUIOd - 8] UOTIDS
"gH 01 0D
*1=91 31q IS 39S °Ppaisn(pe axe YAV Pue FWLL ‘“TvIQ "Iutod jusdelpe ue 10y 3UnodJe 01
z Aq paonpal st YLOLVA ‘1 4q p¥.LDX I91unod onsouSelp ases1dul YaIes Jjo st iutod J1 °q
oif o108 +s1 sixeondo jo *V*NJI °®
‘{3180 SUIMDTA ST 3pIS [[em JT DV UT ( -
‘n1es 3uIMatA ST 9PIS I00[J JI DV Ul O+ :VTT 1D €L
-0l 9f
,prea uo jutod ST - SPON pIemumo - /[ UOTIOSS
*gD 0109 “[=91131q IS 198 ‘paisnlpe axe YgQqv pue AWLL “IVIA °14q pasesroul st
GCYLOX Isunoo onsoulerp uonnjorsx urds aUO IO} 9218 WNWIXEU SPI3OXd JZIS PBMS J] °D
*gD 03 0D
"1=91121q IS 39§ °paisnfpe axe QYQAV pue HIIL “IVIQ °uUoz1Ioy 3yl jo 3pIS 1310 a3y
uo aj1soddo s3t 103 JUNCOoE 031 7 Aq PaseaIdap ST YLOLVA ‘1 4 paseaIdur sT ¢YLOX
123unod onsouderp ( - st stxe ondo Jo *V°N) [pIea Uo paeoo] aq jouued jutod 8yl JI *q
01f 01 o8+st stxe onndo ay1 Jo "V'N W JI ‘e
‘3aeo SuIMaTA ST OpIS [lEM JT DV UT | "V N1~
‘11es SUIMSIA ST apIs I0o[ JI DV Ul { "V N 1+:0TVI (IeD ‘TL
1-9[ L+el

Lyaxes uo jutod ST - spoN Suneuraljy - g1 UONDAG



o
—

‘1 40 Y1DLVd 2onpay " +LONOJ Pue ANIL ‘TVIQ 9SBaI0U] "¢g
-1 &4q pasea1oul ST OTH.LDX pue uis aanedsu v 3im 1aynq FLITYM 241 ul pade(d s1 piom eiep ayd
1=11319 IS 30 1 = 0Z 11q IS JoWIe JI 1 =128 ST [ 31q IS Ploysaiys mofaq s1 31 JI “dI'TvD 4q
pozAreue Suraq a103oq an[eA [eONIIIO 3 PIM paxedwod ST pIOM BIEP B 9polW 3urjeulalfe ayl Ul " §g
: * 3unyoayo IayaaIny IO
-Jatm I93Ig . LIYM 243 Ut a2103s pue gIIvD YITM pIom BIEp 93 azA[eur spoul pIemumcp ala uf “¢g
-§3p02 JOH PUB HOH ‘SS ‘A.L Jo yoexa Surdoay [[11s o[IYs. PIOM BIEP I[qEasSn IXaU 543 I10J J0OT '8
£-VIN el
S1UI0g 2I0N § 10J YoIea§ - ()Z UolIdag
giforoo 18
§ =1SHL @S °08
z+val vl
SIUT0d IO ¥ X0} yoxeag dn 19§ - 61 UOIID9§
‘vezif o109 “6L
. 1 49 Y1LDLVA
aonpay FLONOJ 19351321 JUNOD PEMS [eUl] oY) JUaWaIou] °FNLL PUe 7TVIQ 98€aI0U] "gL
ONLOX S spIom ®iep aAneSau [[e Jo 1unod e das)y
*193nq FLIYM 9 utl wap Suroeld axojoq ( - ) SpIOM 3say jo ulis 3YI 398 [ = OZ NG ISIT " LL
0 C"PIM Al
F'wMm (€)M n
ZPMm T'w)Mm ot .
$82IppPV JUSWaID(] pIOM
. :xomq A LTYM 21D UI sanfea AT 9833 ade[d 9L

*SurmatA ST apis [[em atp uaym gl 3Iq ut [ e sand g1 IVD “ypIed Uo
uo jutod a3 SUIMSIA USYM STOUURYO UOWN[OSSI WINIPIUI IAT] 913 Jo Yoea Aq parnsesw
£S12ua oy Ut SMNsal STYL “GI'TVD aurnoiqns ay3 Sursn pIom eIep WIIIND 3 IZA[eUY

"L



OFHIIG IS IS " L6
<
™ ‘1 49 ¥ 1LDLVQ 3ses1d2( "$LNOQ pPUe JINIL ‘“TVIQ 2se2I0U] ‘g6
“¢1f uonoas ur paqriosap se
JUNOJDE OIUL OZ PUE |1 S31q [S Sun® 1a53nq A.LIYM UT 39e[d PUE gI'TVD YIM pIom eIep ozA[BUy ‘cg
"I9pMg HLIIM U “232 4SS “3uol ‘4SS "Bl ‘IVIA 99®ld ¥6
I-N PIN
Yixeqg uo ST JUlog YIN - ZZ UONIdDG
*N 03 3ur0o8 axojaq
?TIV.LQ dnsouSetp jutid VIHZ » pLONDJ PUE SpoWl PIBMUMOP 3y} UT [RIEs Jjo st urod ayy ‘o
N 01 03 pue SaWi) 9SBSISU] °*IPIED UO paled0] uaaq sey jurcd
9UO 1SE3] J® I9)Je pasn axe Loyl Jeys 3daoxs CYIDX PUE HYLOX ‘€Y1DOX 01 snoSojeue a1
8YLDOX PU® LYLDX ‘9¥.LOX I31unod snsouderp rsdoxd syy 1uswaxour qIea Jjo st jurod ‘q
* (AI®3 UO ST IT JT N 01 0D “®
"qAXED JJo I0 Uo ST Jutod STYI ISYIOYM SUTWIAIS( * €6
: *BIBWED JO 'V°N
pU® S91IV Jo VHO ‘dV§ *8uol ‘dvs ‘el ‘dSS ‘Suof ‘dss ‘11 “ySroy dn 198 JNLL UaAID *D
*Ylems jo pus
103 YLDLVQ 3831 "PIOUSaIY3 MOTaq SI[E] PIOM BIBP USYM [=T] 3Iq IS 198 apouwr Suneuralfe uj ‘q
PIOM BIED J]qEISN I0J YoIwdg ‘B
"ems ay3 ut surod ATy Jo dnoad axau oy Suturyop miEp jo YooIq IsIouE UGS 76
"N 0103 ‘0=YLOLVA 1 16
, . . I-¥IN T-VIN
EIB(] MAN 10] pI029Y LY JO V§Z 01 (09 sx¥01g 1eaday - {7 uo1Idag
‘CT- VPN 010D °06
"0 =LSAL 1hun gif 01 09 - ¢8
‘I- 1S4d.L=1Sdl °88
"urex3oxd yems jo pus ‘N 01 08 VIAZ 3 FLONOQ JI L8

‘0O=113q IS 189S

‘08



‘gD 010D ‘01

*¥Od 031 03 09 < TVIA JI 601

0 =M.LOLVA ‘ONLOX ‘64.LDX ‘€YlLDOX 198-29 801

*VEYLOX W £YLOX JO 3unod aapenumd e deay - L01

*0=02 ‘81 ‘€1 ‘Tl ‘9 83Iq IS 198-9Y “G01

‘\pems STy} 1o} wrep snsouderp ayy urad o3 TIV.LA 11eD °SOI
+Suo] pue *1e] paILIOOSsE ST PUB VN

wnwruw 3 4G pomol[of I9§mq TLIYM W Ul £L/LLLLLLLLL/ POD YiBMs JO pua a3 adeld *H0l
*paIIndd0
*V'N SRR uaym pamasta jutod o Jo apnarSuo] pue apmine| S pUE Pems sTp 1oy STV o1do

I 2P JO °V'N WnWIUIW 9y} $3A18 Yyorgm supnoxqns a1 ‘ VNNIW 03 andur oxe seniyuenb asay], °£01
*BIZWED JO *V°N PUE S3LIV VHO ‘dVS "8uoy ‘dvs -Ie1 ‘4SS ‘8uol ‘dss “1er ‘wsay

purj 03 pasn st 7 / (WNLLLS - WLLANH)+WLLLS= WLLNIW 'Rems 3y 10f swll s3exoae ayl, *z0l

“WLLCNH 8! FNLL JO oneA JWa1IN0 YL 101

1-403d NN

emg 1xaN 103 dn) 35S pue sonpuen)) @pemg jo pug andwo) - pZ Uondag
*£YLOX = 6U.LOX YeW 03 [PEMS

31} JO 9pIS ST UO SpPIOMm elep a[qeasn Jo Joqumu e sdrys weiSoxd sy spow Sunieuzaife a3 ul Q01

‘NN 01 03 apowl pxemumop ST ST JI °66

T-INN N

wexdoid pemg Jo pug uidog - €7 UONIDag

‘N 01 00 ‘lems 2jeuUTuLIal VLAZ < $LONOC JI

*ejep axow 10J VZIf 03 08 VILIZ » #LONOCA JI °



- wex8oad jjo pus 03 SINIA 1TBD ‘€71
*V1vVay pue 4NGSS ‘dNFGAL 01 S8dUalajal ssaippe JzI[eniu] ‘zzl
*sadel YW T1e U0 JOF IIM 121
*aiqnoxl adel Jo aseo ut sonsouldelp utrg ‘adey indino a3 ojuo xapng FLIHM 20 Adopy ‘ozl
‘yi1ems sT3 Jo asuodsal isef sy} JO pIOM PIE A UT 3p0d YOI 2l 2%eld "6l
9 +404 404
wex3oxd ot Jo puy - L7 UOWDIS
* JOF 03 03 paIajunooua ST 1 USYM “Iew JOFH ue XoJ Suryoiess jo
s89201d atp ur x9A0 paddroys spiom Elep a[qEasn Jo JaqUMU 313 JO [TY.LDX Ut iday ST Junod v
*aunnoIqns ayy woij 3rxs uodn [ OF 031 aprw
ST J9)JsuUeIl yxew ade3 Jo pus a3} sasuas ZQVAHY I0 QVIHV SauUnnoIqns ays usypm 81l
4103 103
urex8oxd adelinding jo PUg - 9Z UOTI3S
*DIOODI BIEP MU ‘YO 01 0D LIl
‘09 +Z HOLVM=ZHDLVM ‘09 - TVIQ="1VIQd :THDLVM Pue "TVI( 198-34 °OIl
‘I¥3pmq LM Te3D “Gl
‘0=9 IqISIPS “FU
*j1ey ‘posuss st yrew aode: Jo pua JI €11
* soiysouSerp jurxd
a1qno1l adey Jo ases up “sade) indino ayl 01 uo Iaymq FLNIM 2W3 UT spIiom eiep oy Adop *Z11
"IeMS STY3 Jo asuodsal 3sel a3 JO PIOM PIE SYI UT ZGZSZSTSTSTS/ 2P0d YOH 20eld ‘Ol
1-104 qod

.Emumoum pPI0daY JO puy - ¢7 UOII09S



23
AHE A D SUBROUTINE

CALLING SEQUENCE: CALL AHEAD
PZE ADDRS, address of 1st. response
PZE CHANEL, designated channel
PZE ZETA, No. of I.R. responses / rev.
EOT Return
Return with count in A C, fx. pt.

PURPOSE: AHEAD determines swath size by counting the number of consecutive
digital responses in the I R radiation data starting at ADDRS which exceed the crit-

ical value,

METHOD:

1. Search data words discarding T V, SS, EOR and zero words.

2. Test each data word to see whether it's above or below threshold. The count
ceases when a word is encountered which falls below threshold.

3. The tape B 4 is repositioned in case it was moved then program exits with
count in A C.

4. In case an EOT is reached while writing the FMRT the count up to that
point is compared with ZETA, If it is less than ZETA exit occurs without
examining the tape position. '
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A HEA D2 SUBROUTINE

CALLING SEQUENCE: CALL AHEAD2
PZE ADDR 5, Address of 1st. response
PZE CHANEL, Designated channel
PZE ZETA, No of IR responses / revolution
EOT return
Return with count in AC (fx. pt.)

PURPOSE: To determine swath size AHEAD 2 counts from a given location of the IR
radiation data until it reaches three consecutive digital responses which fall below

threshold value,
METHOD:

1. Search data words, discarding TV, SS, EOR and zero words.

2. Test each data word to see whether it's above or below threshold, keeping a
separate count of each. If one or two consecutive data words below threshold
occur between data words which exceed threshold, they are added on to that
count. As soon as three consecutive data words fall below threshold the count
ends.

3. When counting ends AHEAD 2 repositions the tape B 4 to where it was when
the routine called, and exits with the count in the AC.

4. In case an EOT is reached when writing the FMRT, the count is compared with
ZETA. If it is less than ZETA exit occurs without examining tape position.



C A LIB SUBROUTINE

CALLING SEQUENCE: CALL CALIB
storage
PZE TAU
for
PZE T A U1 results
PZE TAU+42
Return

The DA T A word is in the A Cwhen CA L IB is called.
PURPOSE: C A L I B analyzes the data word in the A C, which is greater
than the critical value, converting it to the energy measured by each of the

5 radiometers at a time T,

METHOD:

The data word is separated into five groups of 7 bits each, D1, D 2,
... D5, which are then floated.

Using TC floated and D1, the calibration table T B L 1 is interpolated
for W 1. The resulting value is fixed. The same is done using D 2,
TBL 2, D3, TBL 3, etc. tofind W2, W3 ... WS. Incase we're
interested in the wall side tables TBL 6, TBL7 ... TBL 10 are

used instead. If Wn is negative it is replaced by zero.

W1 and W2 go in Tauyecr. and addr.
W3 and W4 go in Tau+l,decr. and addr.
W5 and O goes in Tau+ 2,decr. and addr.

Before exitting to main program C A L 1 B will place a 1 in bit 19 of
TAU, TAU+l and TAU42 if this is the wall side.

25



CARD SUBROUTINE

CALLING SEQUENCE: CALL CARD

Return

PURPOSE: CARD reads in the document card according to a specified
format and stores the quantities in the proper locations.

METHOD:

COLUMN LOCATION IN STORAGE
1-4 Orbit Number COBN
5-8 Julian day of interrogation CDAY
9-10 Julian hour of interrogation CHR
11-12 Julian minute of interrogation CMIN

13 - 18 Julian second of interrogation CSEC

19 - 20 Calendar year CYR

21 - 22 Calendar month CMO

23 - 24 Calendar day CDY

25 - 30 Sun sensor delay CSSDLY
31 - 36 T. V. delay CTVDLY
37 - 42 Spin rate CSPIN
43 - 45 Sampling frequency of data CDFR
46 Station code CSTCOD
47 - 49 Threshold Value for CH 4 CRVAL |
50 Attitude source indicator I0TA

51 Temperature correction indicator KAPPA
52 Temperature source indicator RHO

53 - 57 Temperature of electron CTE

58 - 62 Temperature of radiometer CTC

63 Channel designation CHANEL



27
CHTIMI1 SUBROUTINE

CALLING SEQUENCE: Time in AC in secs,
CALL CHTIMI
PZE L1
PZE 1.2
PZE L3
PZE L4

PURPOSE: Given a time in secs, in the AG,CHTIM! will convert it to days, hours,
mimites, seconds and stores the results in L1, L2, L3, and L4.

METHOD:

1. BDAY is used as the base day and stored in 1. One is added to this for each
integral day (86,400) found in the given time.

2. When the time is reduced below 86, 400 secs. a similar process determines
the number of hours, rninutés and seconds.



DETAIL SUBROUTINE

CALLING SEQUENCE: CALL DETAIL
PZE DGNDAY
PZE DGNHR
PZE DGNMIN
PZE DGSEC
PZE DGNCTI1
PZE DGNCT?2
PZE DGNCT3
PZE DGNCT4
PZE DGNNA
PZE XCTRI
PZE XCTR2

etc.

etc.
PZE XCTRIO

Return

PURPOSE: At the end of each swath DETAIL is called to write a line of diagnostic
data on B 3, the BCD output tape.

METHOD: The quantities listed in the calling sequence are placed under columns
1 - 19 in that order. The names of columns 1 - 19 are listed in the description of
the HEADB 3 subroutine. If sense switch 4 is down the diagnostics are printed on

line as well as written on B 3.
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DIN1 SUBROUTINE

CALLING SEQUENCE: T_ (ft. pt.) in MQ
D (fl. pt.) in AC
CALL DINI
HTR TABLE, 1, X
HTR L, 0, Y

Return with resultin A C

PURPOSE: DINI is called by CALIB to perform double interpolation in the table

specified in the calling sequence. X gives the number of entries of Tc and Y
gives the number of pairs of entries of D, f (D) for each value of Tc'

METHOD: DINI is another entry point for TINl. It uses TINI, single interpolation,
a number of times until the unknown is found. Interpolation is first done along D

and then along T ..



DIR E CT SUBROUTINE

Timein A C
CALLING SEQUENCE: CALL DIRECT

PZE ADDR 5, first | R response in swath

PZE OMEGA+6, swath conr:

PZE CHANEL, channel

Return, with N.A. of I R optic axis in BUFER+10
and S.1. bits 7, 8, 9 set according to the orientation.

PURPOSE: At the beginning of a swath the direction of view and the sensor
being used are determined by DIRECT.

METHOD: ( See flow chart of DIRECT )

1. Given the time t, the tables are interpolated for height, lat. SSP,
long. SSP, N. A. of the camera, etc.

2. As the N. A. increases from 0° t0180° there are angles, depend.nyx

on the height, which divide the orbit into zones within which certai

facts about the satellites orientation are known. A mirror image «f

this occurs as the N. A, goes from 180° to 3600 .
0° to ANGLE 1, Zone 1 - The floor side views the earth exclusively; the wall
side views space exclusively.
ANGLE 1 toANGLE 2, Zone 2 - the floor side views earth and sky alternativeiy:
wall side views space exclusively. |
ANGLE 2 to ANGLE 3, Zone 3 - Floor and Wall sides alternately view earth and
sky.
ANGLE 3 to ANGLE 4, Zone 4 - The Wall side views eavth and sxy altermad. oo,
floor side views space cxclusively.
ANGL1L 4 to 18‘?)(;, 7one 5 - The Wall sid wevs earth exclusively, tloor s:de e

space exclusively.
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3. 1f the N. AL and swath count indicate that the satellite is outside of Zone 3

s I bits 7, 8, 9 arc sct as follows and exit occurs,

Zone | 1, 0. 0
Zone 2 0, 0,0
Zone 4 0, 1,1
Zone 5 1, 1,1

4. If the satellite is in Zone 3 the program counts ahead 25 swaths in an
atteipt to deterimmine whether the odd swaths are increasing or decreasing in
siz¢. By taking account of the direction the satellite moves around the earth
e radiometer side viewing the earth can be found. A record is kept of the pre-
vious swath so that two counters may be sct, ALTER and LAST, indicating whether

or not alternation is being forced and which side is viewing earth.
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DTAIL 2 SUBROUTINE

CALLING SEQUENCE: CALL DTAIL2
PZE DGNDAY
PZE DGNHR
PZE DGNMIN
PZE DGNSEC
PZE DGNCTI
PZE DGNCT2
PZE DGNCT3
PZE DGNCT4
PZE DGNNA

PURPOSE: A swath is discarded if it has fewer than 1l responses. Wnenever this is
done DTAIL 2 is called to write a line of diagnostic data on B 3.

METHOD: The :quantities in the calling sequence are printed out along with the state-
ment "Entire Swath Discarded”.



DTAIL 3 SUBROUTINE

CALLING SEQUENCE: CALL DETAIL 3
PZE DGNCT5

Return

PURPOSE: Wiws starting in the downward mode the program moves the data start -

ing point so that there are an integral number of spin revolutions remaining in the

swath. DETAIL 3 indicates how many points (the contents of DGNCTS5) were skipped.
NiE’THOD: DETAIL 3 writes the following sentence on the B 3 diagnostic tape.

_Responses discarded to adjust starting location of downward mode '




DTAIL4 SUBROUTINE

CALLING SEQUENCE: CALL DTAILA4

Return

PURPOSE: If in the downward mode (SI bit 7= 1) a point is found to be off

the earth before the final count (DG N C T 4 ) of points in tt’e swath reaches
ZETA, the number of IR responses in a revolution, an error has occured and
the swath is terminated. D T A IL 4 indicates this has happened on the
diagnostic tape.

METHOD: A message is printed on B 3. " Downward mode swath has ter-
minated because a major point was found to be off the earth.”



EARTH SUBROUTINE e

CALLING SEQUENCE: CALL EARTH

INPUT
TO
EARTH

OUTPUT
FROM
EARTH

PURPOSE:

METHOD:

P2 satellite height
PZI latitude SSP
PZL longitude SSP
PZL latitude SAP
PZE longitude SAP
PZL identifier
PZE dclta alpha

- PZE delta beta

PZE latitude of IR optic axis
PZE longitude of IR optic axis
PZE N.A. of IR optic axis
PZE azimuth of IR optic axis

Return

Subroutine to locate any point within the field of view.,

A complete and detailed writcup of EARTH is being prepared by
Morris Frankcl of the Weather Burcau's Mceteorological Sateit- .
Laboratory. Following is a bricl explanation of the mputs and oae
geometry involved.

The sixth item in the calling sequence, identificr, 18 set carty
the main program and can have any one of three values:

0 - the fourth and fifth items in the calling sequence refer to the
principal point.

1 - the principat point is not on carth,

2 - the fourth and fifth items in the calling sequence refer to the

Spin axis point



Identifier is set equal to 2 in this program.
If we draw a plane perpendicular to the spin axis and project on it the principal
point (the point of intersection of the camera optical axis and the image plane)

the SSP and the path of the radiometer in one revolution we get:

A

14

P o5°P

B
L nm . . N o
ACBD is a circle centered at PP. The angular distance AOis 457, the angular

distance of the radiometer from the camera. Points viewed by the radiometer
lie on the circumference of the circle, If x is such a point, A andd\e are its
distances from the axis CD and AB, Using these quantities EARTH computes
QS, the N.A. of the IR optic axis. 65 is the N,A. of the camera.

If the point is off the earth the N.A. is setto - 0,



E R R OR SUBROUTINE

CALLING SEQUENCE: CALL ERROR, FOBN, X DOCK
Return

PURPOSE: To indicate ¢n the diagnostic tape B3 the number of discrepencies,
if any, between the values on the data card and those on the IR docunientation
record.

METHOD: The following sentence is written on B3:

"Orbit No., , documentation constants do not agree with card
data."

37



FINIS SUBROUTINE

CALLING SEQUENCE: CALL FINIS

PURPOSE : FINIS sets up quantities to be output in the form of a diag-
nostic summary at the end of an orbit, after which it either goes back
to the beginning of the main program or writes end-of files on the
FMRT tapes, rewinds and unloads them and halts.

METHOD:

1. The quantities CLOCK A, CLOCK B, CLOCK C, CLOCK D are
broken down into day, hour, minute and second.

2. Using the subroutine SUMARY the pertinent values for the orbit
are written on A 3 and then the program halts.

3. When the start button is pressed, sense switch 6 is tested. If it
is up clear core, skip over E O F gap on B 4 and transfer back

to the beginning of the program.

4, If sense switch 6 is down write the second E O F on the appropriate
output tapes, rewind and unload them and then halt. This is the

final program stop.



G H A A SUBROUTINE

CALLING SEQUENCE: CALL GHAA

Return with result in A C

PURPOSE: GHAA computes the Greenwich hour angle of aries in floating ,
for a particular time of the year.

METHOD:

1. The subroutine picks up the time from M O F X (month, fx. pt.),
DY F L (calendar day, fl. pt.), and time (secs. fl. pt.).

2. The base value of GHA Aries according to month is picked from the
table M O N1 0. Knowing the degree change per day and per second

and DY F L and TIME, the increment to be added to the monthly value
is computed.

39



HEADB3 SUBROUTINE 0

CALLING SEQUENCE: CALLHEADB3

Return

PURPOSE: H E A DB 3 writes the 2 line heading on B 3, the B C D output

diagnostic tape.
METHOD:

The B C D output is written in the form of 19 columns. H E A DB 3 pro-
duces the following headings.

Col.
Col.
Col.
Col.
Col.
Col.
Col.
Col. Final Count

Col. Nadir Angle

Col. 10 One

Col. 11 Two

Col. 12 Three

Col. 13 Four

Col. 14 Five Diagnostic

Day
Hour Start

Minute Time
Seconds

First Count
Second Count

Theoretical Count

O 0 NN W N -

Col. 15 Six Counters
Col. 16 Seven

Col. 17 Eight

Col. 18 Nine

Col. 19 Ten
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LALO SUBROUTINE

CALLING SEQUENCE:  * | N.A. of cameral in A.C.
CALL LALO
ERROR RETURN - swath size too big
RETURN

PURPOSE: To determine the N.A. of the IR optic axis of a point in the
alternating mode using the subroutine EARTH.

METHOD: (See subroutine EARTH)

The first time LALO is entered per orbit (SI bit 15:0) it sets up the angular
distance between cach viewed point, X, as a function of spin and data frequency.
For each swath thc cencral angle, psi, is found given X and the number of data
points in the swath. The central angle is equivalent to the number of degrees in
a circular field covered by the points in a swath. Using the current central angle
LALO computes ad and Aﬁ and calls EARTH after converting the quantities in thc
calling sequence to acceptable units.

if the first point 1 a swath is off the earth, the main program sets SI bit {6:1.
The next time threugh LALO the program will decrease the central angle by the
distance traversced by one point, X, reset SI bit 16 to 0 and call EARTH. This
process is continucd until a point is found to be on earth, e.g.. LALO is entered
with SI bit 16 =0, Agter this the remaining central angle is decrcased by 5X cach
time since LALO 15 entered for every Sth point until the end of swath.

Since this is the alternating mode an error return occurs when the number of points
in the swath exceeds VETA.

The subroutine treats the wall and floor sides separately. A (+) in the AC upon
cntering LALO indicates floor while (- ) means wall. For example. SAP is

inverted before calling KARTH if the wall side is being used.
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LLA AND LLAl SUBROUTINE

CALLING SEQUENCE: +0 in AC

CALL LLA or LLAl
RETURN with N.A. of IR optic axis in BUFER r10

(

PURPOSE: To find the N.A. of IR optic axis for a point in the downward mode by
using the subroutine EARTH. LLA is called for the first point in a swath.LLAl is
called for the Nth point in a swath.

METHOD: (see subroutines EARTH and LALO)

The first time LLA is entered per orbit (SI bit 17:0) it sets up the angular
distance between each viewed point, X, as a function of spin and data sampling
frequency.

The central angle of the first swath is set equal to 360° which is equivalent to
the number of degrees in a circular field (one revolution) covered by the points in
the swath. Depending on SI bit 16 (1 or 0) which is set by the main program the
next point in the swath will be found by a 1 X or 5 X correction to the current cen-
tral angle. This continues until a point is found on earth (SI bit 16=0)and 5 X
corrections continue until end of swath.

After a certain point is reached within the swath a correction angle for the
starting point of the next swath is computed. This is to compensate for the casc
when there's a gap between the first and last point of the current swath.

The sign of the AC upon entering LLA or LLAI indicates whether floor (4) or
wall (—) is being used. For the wall case the initial central angle is set to zero

instead of 360o and the SAP is reversed.
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MINN A SUBROUTINE

CALLING SEQUENCE: CALL MINNA
Return

PURPOSE: To compute the minimum N.A. of the IR optic axis in a particular
swath. This is done at the end of a swath.

METHOD: The minimum time of a swath, MINTIM is just the average time:
MINTIM = STTIM+< (ENTIM - STTIM) / 2.

Before calling MINNA the height, lat. SSP, long. SSP, lat, SAP, long. SAP and
N.A. camera are found for time=MINTIM. MINNA picks up these values from
the BUFER block, converts them to a form acceptable to the subroutine EARTH
and then calls it. EARTH finds the N.A. of the optic axis based on these values
and stores it as well as the lat., long. and azimuth of the point on earth being
viewed at this time in BUFER+23, BUFER+25, BUFER+ 26, BUFER<+24.
MINNA converts back to degrees and makes the longitude positive if necessary

before returning to the main program.



NADIR SUBROUTINE Ll

UALLING SEQUENCE: CALL NADIR, COLATA, COLATB, LONGA, LONGB,
ANADIR
Return

PURPOSE: When IOTA= 1, new attitude data is read in and is used to form a new NATAB./
Given the co-latitude of the S.S.P. (COLATA), the co-latitude of the. S.A.P. (COLATB),
the longitude of the S.S.P. and the longitude of the S.A.P., NADIR will compute the N.A.
for that time and store it in ANADIR.

METHOD:

1. If (LONGA - LONGB) » 360°, it is reduced by 360° using ANSZF, a function
associated with EARTH.
2. Using spherical trigonometry where
(LONGA - LONGB)= included ANGLE A
COLATB=SIDE C
COLATA=SIDE B
the nadir angle, SIDE A, is found. The subroutine used, SFTSI1, is part ofa
package for solution of oblique spherical triangles used with EARTH.



SIGMA SUBROUTINE 45

—

CALLING SEQUENCE;: CALL SIGMA
PZE CSPIN, spin rate
PZE FCDFR, data sampling frequency
PZE SIGNAD, nadir angle
PZE BUFER, height |
PZE OMEGA +8, storage for answer
Return

PURPOSE: Given the quantities in the calling sequence compute the theoretical
swath count. '

METHOD: Sigma is defined as:
o=( T x 550) / (SPIN x DATFR)

where T is the angular measure of the earth viewed in one spin revolution.
T = 360° -¥ , Y being the space viewed in one spin revolution. Lf is found
using the relationship:

cos(%) = (o(‘ 6)/6
where

= cos (N.A. ) cos (¥)
sin (N.A. ) sin (Y)
47.5°%, the angle between the spin axis and

o
B
]

Hi

midpoint of radiometer cone.
p - earth's radius ( R ) +satellite height

o =
1— R,2
J (5-)




Lé
SOLAR SUBROUTINE

CALLING SEQUENCE: CALL SOLAR

PZE Location of Calendar month, o, locanon of
calendar day.

PZE GHA table address, o, DEC table address
PZE loc. of time in secs. expressed as degrees

Return with SOLAR GHA & DEC in MQ & AC
respectively.

PURPOSE: Solar computes the Greenwich hour angle and declination of the sun for
any data within a particular year,

METHOD: (See description of Solar Ephemeris tables, GHA and DEC)

1.

Given a month (m) the addresses GHA + (m-1) 412 and DEC+ (m-1)
%* 12 are computed

Using the above as the initial locations from which interpolation
for d is to proceed, GHA and DEC are found.



CALLING SEQUENCE:

SUMA R Y SUBROUTINE

CALL SUMARY
PZE FLOBN
PZE DBGODI!
PZE DBGOD 2
PZE DBGOD 3
PZE CLOCK A
PZE ADAY
PZE AHR
PZE AMIN
PZE ASEC
PZE CLOCK B
PZE BDAY
PZE BHR
PZE BMIN
PZE BSEC
PZE CLOCK C
PZE CDAY
PZE CHR

- PZE CMIN
PZE CSEC
PZE CLOCK D
PZE DDAY
PZE DHR
PZE DMIN
PZE DSEC
PZE TIME
PZE BASDAY
PZE FTVCTR
PZE FSSCTR
PZE XCTR 1

47



SUMA R Y SUBROUTINE CON'T,

PZE XCTR 2
PZE XCTR3 A
PZE XCRT 4
PZE XCTR 5
PZE XCTR 6
PZE XCTR7
PZE XCTR 8
PZE XCTR 9
PZE XCTR 10
PZE XCTR1
PZE XCTR 12
PZE RATABt1
PZE RATAB+209
PZE DECTAB+l
PZE DECTAB 4209
PZE FLZETA

Return

PURFOSE: SUMARY is called by the subroutine FINIS at the end of the
program to write out the quantities in the calling sequence, the diagnostic

summary at the end of the BCD diagnostic tape B3.

METHOD: A sixteen line diagnostic summary is printed as follows:

Diagnostic summary for orbit

Orbital Data started at ___day__hr.___min.___secs.
CLOCK A day___ hr. min. secs.
CLOCK B day _ _hr min. —_secs.
CLOCK C day_.__hr min. secs.

CLOCK D day___hr min secs.




SUMARY SUBROUTINE CON'T.

b9

Time Base Day
TV Count SS Count
Diagnostic Counters

One Two Three
Four Five Six
Seven Eight Nine
Ten Eleven Twelve

Right Ascension T (1)

Declination T (1)

radians T (105)

radians T (105)

ZETA

radians

radians
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TTT AB SUBROUTINE

CALLING SEQUENCE: CALL TTTARB
PZE O, O, Record number
Return

PURPOSE: Given the record number, T T T A B pulls out the proper
record from the T C T E table and converts the digital representation

of Tc and Te to fixed point numbers.

"METHOD:

1. If KAPPA is not O (the ground demodulation equipment does not
make automatic corrections for temperature vafiations in Te )
the program halts. In the normal case KAPPA=O,

2. Pick out the desired record from TC TE and check the record
number which appears in the decrement of the data word.

Halt if they don't agree.

3. The fixed point digits representing Tc and Te are separated from
the record and floated. Then tables TBL 12 and TBL 11 are inter-
polated.

4. The resulting floating point values of T, and T, are fixed and
stored in BUFER+ 13 and BUFER*12 respectively.
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X CS AP 2 SUBROUTINE

CALLING SEQUENCE: CALL XCSAP2, NEWDEC, NEWRA
Return

PURPOSE: If the program parameter IOTA, which is read in on the documen-
tation card, is equal to | instead of 0, a card is read by XCSAP2 containing
alternate values for the right ascension and declination to replace the attitude
data in the RATAB and DECTAB. The new attitude data is stored in NEWDEC
and NEWRA.

METHOD: One card is read with FORMAT ( F 6.3, F 6. 3). The first number
is placed in NEWDEC and the second goes in NEWRA,
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Z ETA SUBROUTINE

CALLING SEQUENCE: CALL ZETA
PZE CSPIN, spin rate
PZE CDFR, data sampling fre~uency
Return, fl. pt. ZETAin A C

PURPOSE: Given the spin rate in degrees and the data sampling frequency in
cycles of A 550KC tuning fork calculate ZETA, the number of I R responses

per satellite revolution.

METHOD:

360 x 550
Spin x data sampling freq.

ZETA =




up
down

up
down

up
down

up
down

up

down

53
SENSE SWITCH SETTINGS

Read the initial record on the IR tape.
Skip the initial record on the IR tape.

Write output for FMRT on A6 and B6.
Do not write output for FMRT on A6 and B6,

Write output for FMRT on A7 and B7.
Do not write output for FMRT on A7 and B7.

Do not print diagnostic data from DETAIL on line.
Print on line the diagnostic data from DETAIL which is being written
on B3.

Not used.

At the end of orbit FINIS clears upper memory, skip over EOF on
B4 and transfers to 170.

FINIS writes a second EOF on the FMR tapes, rewinds and unloads
them and halts.



5,9
10
1l
12
15

16

SENSE INDICATOR BITS 4

Used in repetitive reading of IR data records.
Used to find correct orbital data.

Set to 1 at beginning of a file and set to 0 when first useable data word is
found to be below threshold.

Set to 0 at beginning of swath, Proceed to count responses, find direction
and sensor.

0 - Swath not completely below the horizon (called aiterating mode).
1 - Swath entirely below horizon (called backward mode).

0 - Forward viewing swath (floor side) in same direction as TV.
1 - Rear viewing swath (wall side) opposite direction from TV.

Set to | at beginning of file,
Set to O when first earth viewing response is detected.

0 - The particular swath appears abnormal. Label sign of three data words minus.

0 - Starting location of downward mode has not been adjusted.
- The starting location of the downward mode has been adjusted so that
the new swath contains an integral number of spin revolutions,

0 - LALO has not yet been called
1 - LALO has set up the angular distance between data points for this orbit.

0 - Either a data point is below threshold or it's above threshold and on the
earth.
1 - A data point is off the earth .

0 - LLA has not yet been called.
1 - LLA has set up the angular distance between data points for this orbit.

0 - LALO is working on the first point in a swath.
1 - LALO is working on the Nth point in a swath.

0 - Either earth and sky don't alternate or the responses in the alternating mode
are within 25% of theoretical value. ‘

1 - The actual number of responses in the alternating mode differs from the
theoretical number by inore than 25%. Label sign of data words in swath
minus.



XCTgl
XCRT2
XCRT3
XCRT4
XCTRS
XCTR6

XCTR7

XCTR 8

XCRTY

XCTRI10

55
DIAGNOSTIC COUNTERS

Increased by 1 when alternation of swaths is forced. The N.A.
is near 90°. (Subroutine DIRECT).

Increased by 1 when program makes a wrong decision and N.A. is

~ not near 90° (subroutine DIRECT).

Increased by 1 when a point in the alternating mode cannot be
located on earth. (section 16)

Increased by 1 when a point in the downward mode cannot be located
on earth. (section 17)

Increased by 1 when a swath in the alternating mode exceeds the
maximum 8ize for one spin revolution. (section 16)

Increased by 1 when a point in the alternating mode cannot be located
on earth after one point has already been located on earth. (section 21)

Increased by 1 when a swath in the alternating mode exceeds the max-
imum size for one spin revolution after one point has already been
located on earth. (section 21)

Increased by one when a point in the downward mode cannot be located

on earth after one point has already been located on earth. (seétion 21)

Increased by one when a point in the alternating mode is assumed
not to be located on earth at the end of a swath. XCTR9 should equal
XCTR3. (section 23)

Increased by one for each data word placed in the WRITE buffer with

a negative sign. (section 18 and 22)
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DIAGNOSTIC COUNTERS CON'T,

XCTRI1 Increased by one for each useable data word skipped over on
the IR input tape after the end of tape signal on FMRT and before
the IR end of file mark. (section 26)

XCRTI2 Increased by one each time the first alternating mode goes back
to seek the first response below threshold.

XCTR3A Keeps cumulative count of XCTR3 for each swath.



Format

14
F 4.0
F 2.0
F2.0
F 6.3
I2
I2
I2
F6.5
F 6.5
F6.3
I3
Il
I3
Il
Il

Il
F5.1
F5.1
Il

Symbol

COBN
CDAY
CHR
CMIN
CSEC
CYR
CMO
CDY
CSSDLY
CTVDLY
CSPIN
CDFR
CSTCOD
CRVAL
IOTA
KAPPA

RHO
CTE
CTC
CHANEL

DOCUMENTATION CARD 57

Definitions

Orbit number at time of interrogation

Julian time of interrogation, day

hour

minute

seconds

Calendar year

month

day

Sun sensor delay. Time between samples. (secs.)
TV delay. Time between samples (secs.)

Spin rate of satellite (deg. / sec.).

Data sampling frequency, 36, 72 or 144 cycles.
Station code: 1 Ft. Monmouth; 2, San Nicholas Is.
Threshold value for Channel 4

Take attitude from.tape (o) or card (1)

Normally, automatic corrections for variations in Te are

- made by ground demodulation equipment (o). This is not

done by ground demodulation equipment, therefore, stop (1)
Take Te and Tc from tape (o) or card (1)

Temperature of electronics (deg. K)

Temperature of radiometer (deg. K )

Indicates which channel (2 or 4 ) will be used to correlate

attitude. Any other number will cause a stop.



IR DOCUMENTATION RECORD 58

Equivalent Symbol
IRDOC  YRFX Calendar year
+1  MOFX Calendar month
4+ 2 DYFL Calendar day
+ 3 RFED Julian day of interrogation
+ 4 RFEH Julian hour
+5 RFEM Julian minute
+6 RFES Julian seconds
+7 SSDLY SS delay between samples .
+ 8 TVDLY TV delay between samples
+ 9 SPIN spin rate of satellite
+ 10 DATFR sampling frequency of IR data
+ 1 OBN Orbit number
+ 12 STACOD Station code (1, Ft. Monmouth or 2, San Nicholas Island.)



A. Orbital Tape Documentation Record

ORDOC + 1
+ 2
+3
+ 4

Equivalent
DREF
OTSD
OTSH
OTSM
OTED
OTEH
OTEM

B. Orbital Tape Data Record

ODATA + 1
t 2
t 3
t 4
+5
t 6
ts
+ 9
t 14
+15

Equivalent

symbols
(see symbol definition®
Orbit tape start
time, day, hour, minnre

Orbit tape el

day, hour, minute

symbols

ORDAY, ORREC+1 Time identifying
ORHR, ORREC 42 } the following data,
ORMIN, ORREC +3 J day, hour, minute.

latitude
longitude

. height

R. A.

declination

N.A.

P supp. (not used).



DBGOD1
DBGOD2
DBGOD3
FIRST
FCDFR
CDYFL
RCTR

BANK

BDAY

ALPHA
RFET
RFED
RFEH
RFEM
RFES
CLOCKA
CLOCKB

CLOCKC

CLOCKD
CLOCKE
TIME
TINC

RFST

60
SYMBOL DEFINITIONS

Time associated with the first record of orbital data stored in
ODATA: day, hour and minute.

Contains the first or identifying record of the IR tape, -377 000 000 QOO
Sampling frequency of data, fl. pt.

Calendar day, fl. pt.

The count of the number of records on the IR tape read by the program.

Number of seconds from O hr., 0 min. of base day, BDAY, to the time
of interrogation.

Base day: If less than 120 minutes have passed from midnight to interro-
gation (CHR less than 2) BDAY=z CDAY<l.Otherwise, BDAY=CDAY.

(BSS 5) Temporary storage.

Number of seconds from O hour, 0 minute of CDAY to the time of
interrogation.

Time of interrogation, RFET, broken down into day, hour, minute
and seconds.

Number of seconds from 0 hour, O minute of CDAY to time of interrogation.
Start time corrected to the earlier exact minute (in seconds).

Number of seconds from O hr., 0 min. of CDAY to start time of this
file of radiation data.

Time of interrogation corrected to the later exact minute (in seconds).
CLOCKB in minutes
The current value of time in seconds.

The increment to be added to time between data points on the IR tape.
TINC depends on the sampling frequency.

The start time of this file of radiation data. RFST®RFED - N (TINC)
where N is the number of data words on the IR tape.



RFSD
RFSH
RFSM
RFSS
OTED
OTEH
OTEM
OTET
OTSD
OTSH
OTSM
OTST
ORT1
ORT2
ORT3
COUNT
WATCH
DIAL
TVCTR
SSCTR
DATCTR
WATCH2
HMS!
HMS2
DYFL2

TINCX

STTIM
ENDTIM
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The start time of this file of radiation data, RFST, broken down into

day, hour, minutes and seconds.

The orbital tape end time taken from the orbital tape documentation
record: day, hour and minute.

The orbital tape end time computed from OTED, OTEH, OTEM in seconds.
The orbital tape start time taken from the orbital tape documentation
record: day, hour and minute.

The orbital tape start time computed from OTSD, OTSH, OTSM in
seconds.

Temporary storage used to keep track of the time of a record on the
orbital tape when it is being positioned.

Counting register.

Initially set equal to CLOCKB.

The current value of the number of seconds past the last exact minute.
The counter of TV code words on the IR tape.

The counter of SS code words on the IR tape.

Set at the beginning of a swath to the number of data points in the swath.

The time (Julian day, hour and minute) in seconds at the beginning of
an FMRT record. '

WATCH2 expressed in days.
HMS1X360, time in degrees.

Calendar day (CDYFL2) fl. pt. HMSI.

Time increment between samples of medium resolution radiometer,
fx. pt.

Start time for a particular swath.

End time for a particular swath.



MINTIM

LGHAA

COLATA -

LONGA

COLATB

LONGB

TEST2
SIGNAD

'CMO
CMO2

DGNDAY
DGNHR
DGNMIN
DGNSEC
DGNNA
DGNCT!

DGNCT2

DGNCT3
DGNCT4
DGNCTS

SAVIND

XDOCK

LCORR

MASK 2
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Average time for a swath: STTIMH(ENTIM - STTIM) /2.

GHA Aries.
Colatitude of SSP .

2r-L; L=longitude SSP - 2N, where N is the value necessary to
make LL2W '

Colatitude of SAP.-

Let R.A. - LGHAA=Y, If Y is positive, LONGB:2W Y, If Y is
negative, LONGB= (Y|

Count of the number of points in a swath to be discarded.
Set equal to N.A. if floor side is used and 180° - N.A. for wall side.
Temporary storage for month used in computation of solar ephemeris.

Time associated with the first response in a swath greater than critical
value: day, hour, minute and second.

Nadir angle at the time of the first response in the swath.
Number of responses in the swath, using AHEAD.

Number of responses in the swath past three below threshold, using
AHEAD2.

Theoretical number of responses in the swath, SIGMA.
The final or actual responses processed in the swath.

The number of responses discarded to adjust starting location of down-
ward mode.

Storage for sense indicators (SI).

Keeps count of number of discrepancies when comparing documentation
card with IR tape documentation record.

Counter of multiples of &used in correcting LONTAB if necessary.

End of file code word,



MASK3
MASK4
MASKS
DREF

ORDAY

ORHR
ORMIN

End of record code word.
T V code word.
SS code word.

Number of days between zero hour of 9/1/57 and zero hour of launch
day.

The time identifying the current orbital data record: day, hour, and
minute. ‘

63



DRCT85
DRCT86
DRCTS87
DRCTS88
DRCT89
DRCT90
DRCT91
DRCT92
DRCT93

DRCT94
DRCT95
DRCT96
DRCT97
DRCT98
DRCT99
PRECT
PRECTA
PRECTB
FLZETA
HEIGHT
LATSSP
LONSSP
LATSAP
LONSAP
FLSWCT
SWCT90
RECNT
ANGLEI

ANGLE2

DIRECT SUBROUTINE SYMBOL TABLE

Time of first IR response, T minutes

N.A. of camera at T

N.A. of camera at T+.5

N.A. of camera at T¢l.

N.A. of camera at T41.5

N.A. of camera at T42.

Counter for data words above threshold within a swath.
Counter for number of swath

Temporary storage when determining increasing or decreasing
swath count in alternating mode.

Address of first IR response in this swath

RDATA 14200

SWCT in address

K (constant)

swath count

Address of swath count+NN

Previous swath count

PRECT+3

PRECT =3

2 ¥ZETA, fl. pt.

Satellite height

Lat. SSP

Long. SSP

Lat. SAP

Long. SAP

Swath count

Swath count when N. A .=90° (fx. pt.)

Record count

The angle at which the first sensor, which has been viewing the
earth continuously, just starts seeing the horizon.

The angle at which the second sensor starts viewing the earth and

alternation starts.



ANGLES3

ANGLE4
ANGLES
ANGLE6

The first sensor which was viewing earth when N.A = 0 is now
viewing space exclusively.

The second sensor stops viewing space and views earth only.
ANGLE 245°

ANGLE 3 - 5°
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LATTAB

LONTAB

HTTAB

RATAB

DECTAB

NATAB

PSTAB
ORBUF
ORDOC
IRBUF
IRBUF2
IRDOC
RDATA

TCTE

ORREC

66
TABLES AND BLOCKS

(BSS 220) Latitude of SSP’. Censteucted from orbital tape. Arranged
in order of increasing time there are 105 pairs of entries: t (secs),
lat. SSP (t).

(BSS 220) Longitude of SSP. Constructed from orbital tape. Arranged
in order of increasing time there are 105 pairs of entries: t (secs.),
long. SSP (t).

(BSS 220) Height of satellite. Constructed from orbital tape. Arranged
in order of increasing time there are 105 pairs of entries: t (secs.),
height (t).

(BSS 220) Latitude of SAP. Constructed from orbital tape. Arranged
in order of increasing time there are 105 pairs of entries: t (secs) R.A. (t).

(BSS 220) Declination table. Used to find longitude of SAP. Constructed
from orbital tape. Arranged in order of increasing time there are 105
pairs of entries: t (secs.), DEC, (t).

(BSS 220) Nadir Angle of camera axis. Constructed from the orbital tape.
Arranged in order of increasing time there are 105 pairs of entries:

t (secs.), N. A, (v). '

(BSS 220) P sup table - not used.

(BSS 16) Orbital tape document record read in here.

(BSS 16) Values in ORBUF are floated and stored in ORDOC.

(BSS 18) IR tape BCD documentation rcecord read in here.

(BSS 18) IRBUF BCD data convertcd to binary and stored here.

(BSS 18) IRBUF2 data stored in IRIDOC with some values floated.

(BSS 8400) IR tape data record stored here.,

(BSS 100) Temperature table. The word following the EOR on the IR tape
contains D, (T_) and D, (Te) in the decrement. These are stored as an
cntry in the T(fTE table in the address of a word with the record number
in the decrement. See TBLIl and TBLI2.

(BSS 4) The first four words of an orbital tape record are stored here.
This is the time which identifies the record.



OMEGA

BUFER

67

(BSS 12) Temporary storage for a particular swath

OMEGA
t1

+ 2
4+ 3

+ 4

+5
+* 6
+ 7

+ 8
+ 9
+ 10

+ 11

Julian day
Julian hour

Julian minute

Julian seconds.

GHA of sun and declination

ZETA (IR responses / revolution)

No. of responses in this swath

No. of responses past 3 below threshold. (If OMEGA
46 (3% ZETA, store OMEGA+ 7 in OMEGA+ 6).
Computed SIGMA fl. pt.

75 XM e pe

1.25 X SIGMA fx. pt.

(BSS 35) Temporary Storage

BUFER
+1
+2
+3
+4
+ 5
4 6
+ 7
+ 8
+ 9
+ 10

+ 1

satellite height

lat, SSP |

long. SSP

lat. SAP

long. SAP

identifier for subroutine EARTH
AL, , used by EARTH
88 , used by EARTH
lat, viewed point
long. viewed point
N.A. of IR optic axis

Azimuth of IR optic axis



TVBUF

SSBUF

BFR
TAU

+ 12
+ 13
+ 14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
+ 29
+ 30
+ 31
4+ 32
+ 33
+ 34

-.+

4+ + +t + T+ o4+ + 4+ 4+ +

T
c

T
e

GHA aries

Angle 1

Angle 2

Angle 3

Angle 4

ZETA

SPIN

N.A. of camera

sampling frequency

minimum N.A. in swath

Azimuth corresponding to minimum N . A.

lat. corresponding to minimum N.A.

long. corresponding to minimum N.A,

(BSS 300) when a TV code is cncountered on the IR tape the word

following is low resolution data which is stored in TVBUF prececadd
by the current TIME minus CTVDLY .

(BSS 900) when a SS code is encountered on the IR tape the currait
value of TIME minus CSSDLY is storud in SSBUF.

(BSS 15) Temporary storage usedby subroutines.

(BSS 5) the subroutine CALIB usually stores its resairs as {oliws.
W (ch.l) TAU decr.
W (ch.2) TAU addr,
W (ch.3) TAU+I decr.
W (ch.4) TAU+! addr.

W (ch.

TAU2 decr



WRITE

ODATA

TBL1

TBL2

TBL3

TBL4

TBLS

TBL6
TBL7
TBL38
TBLY
TBL10

TABLI
TABL2
TABL3
TABL4
TABLS
TABL6

TABL7
TABLS
TABL9
TABL10
TABLI1
TABLI12

MODAY
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(BSS 4200) The output buffer for one record of FMRT data. Cleared after
each record is written on tape.

(BSS 1870) The input buffer for the orbital tape.

(BSS 168) Used by CALIB. Table of D1, 7 bit digit which is part of

IR data word, vs. T 5, temperature of black body, as a function of T _.
There are 8 values of T _ with 10 pairs of D, Tbb per T . Repre§ents
thermal Ch. 1 of radiometer, floor side. ¢

(BSS 168) Used by CALIB. Table of D2, 7 bit digit which is part of IR
data word, vs. T,, . Constructed like TBL1, Represents thermal ch. 2
of radiometer, floor side.

(BSS 168) Used by CALIB. Table of D3, 7 bit digit which is part of IR
data word, vs. energy in watts/sq. meter. Constructed like TBLI.
Represents solar ch. 3 of radiometer, floor side.

(BSS 168) Used by CALIB. Table of D4, 7 bit digit which is part of IR data
word, vs. T,, . Constructed like TBL1. Represents thermal ch. 4 of
radiometer, floor side.

(BSS 168) Used by CALIB. Table of D5, 7 bit digit which is part of IR atu
word, vs. energy in watts/sq. meter. Constructed like TBL1. Repres.nts
solar ch. S of radiometer floor side.

(BSS 168) Same as TBLI1, for wall side.

(BSS 168) Same as TBL2 for wall side.

(BSS 168) Same as TBL3, for wall side.

(BSS 168) Same as TBL4, for wall side.

(BSS 168) Same as TBLS, for wall side.

(BSS 10) TABLI through TABL6 are used to convert some BCD data in tii
" IR documentation record to binary, base 35.

(BSS 10) TABL 7 through TABL12 are used to convert some BCD data in the
IR documentation record to binary, base 26.
(BSS 10)

Table giving the number of days in the moath from Dec. to jor,



TBL11

TBL12

TBL13
TBL14
TBL1S
TBL16

GHA

DEC

70

(BSS 20) Used by TTTAB. Table of D_(T ), digit from table TCTE, vs.
T_ when automatic corrections for vafiatiSns in Te are made by ground
démodulation equipment.

(BSS 20) Used by TTTAB. Table of Do (T ) digit from table TCTE, vs, T
when automatic corrections for variatfonsSn Te are made by the ground
demodulation equipment.

Not used

Not used

Not used

Not used v

(BSS 144) Solar ephemeris table, Greenwich Hour Angle. Arranged in 12
groups representing months. Within each group the values of the GHA are
listed for the lst, 7th, 13th, 19th, 25th and 3lst day, and are used as the
basis for interpolation.

(BSS 144) Solar ephemeris Table, declination. Arranged in 12 groups rep-
resenting months. Within each group the values of DEC are listed for the

Ist., 7th., 13th, 19th, 25th and 3lst. day and are used as the basis for
interpolation.



FLOW CHARTS FOR SUBROUTINE
"DIRECT" USED BY THE TIROS
PROGRAM TO FIND THE DIRECTION
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